Histamine modulation of eosinophil migration.
Preincubation of eosinophils with 10(-5) M or higher concentrations of histamine inhibited the eosinophil chemotactic response to endotoxin-activated serum whether by using the nucleopore filter assay and counting the cells migrating through the filter, or by using the Zigmond-Hirsch assay and counting the cells at each 10-mum interval. When the H2-receptor sites on the eosinophils were blocked by metiamide, the inhibitory capacity of histamine was prevented. Preincubation of eosinophils with 10(-6) M histamine increased the number of responding eosinophils to endotoxin-activated serum and this enhancement was blocked by an H1-receptor antagonist. Isoproteronol and aminophylline inhibited eosinophil movement and increasing concentrations of dibutryl cyclic AMP inhibited eosinophil migration. Concentrations of histamine that consistently resulted in inhibition of eosinophil movement stimulated an increase in cyclic AMP that was prevented by blocking the H2-receptor but not the H1-receptor. Thus, histamine-dependent inhibition of the eosinophil chemotactic response to other agents is mediated through the H2-receptor and is associated with an increase in the intracellular level of cyclic AMP whereas histamine dependent enhancement of eosinophil migration to other agents appears to be mediated through the H1-receptor. Eosinophils behave as a heterogeneous population as assessed by the ability of histamine to augment or inhibit cell migration. This may reflect differences in H1 to H2 receptor density or cell responsiveness to receptor stimulation. The chemoattractant activity of histamine itself is not influenced by H1 or H2 receptor antagonists, thus it is possible that an eosinophil has a third type of histamine receptor.